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APPENDTX A ITFM 2 — ROTARY SWITCH
ME452-0093-X300(

DISPOSTTION & RATIONALE -
(A} DESIGN, (B) TEST, (¢} THSPECTION, (D) PATIDRE HISTORY:

(A} DESIGN

HERMETICALLY SEALED, STAINLESS STEEL CASE FREVENTS STRUCTURAL
DAMAGE AND CONTAMINATION. THE ODESIGN EMPLOYS CCMPLETELY

“- -REDUNDANT PRINTED CIRCYIT DECK ASSEMBLIES THAT FEATURE .

MECHANICALIY SEPARATE BUT ELECTRICALLY CONNECTED CONTACT SURFACES
AND WIPERS. THIS ARRANGEMENT PROVIDES INTIMATE CONTACT BETWEEN
THE WIPER AND CONTACT EVEN UNDER SEVERE STRESSES OF VIBRATIGN AND
SHOCK. DETENT ASSEMBLITS KEEP THE SWITCH IN ITS DESIRED POSITION
BY MEANS OF TWO SPRING LOADED BEARINGS OPERATTING AGATHET &
FRECISICN GEAR. SUFFICIENT INSULATION, SPACING, AND CLEARANCE
EETWEEN CONDUCTING . SURFACES IS 7PROVIDED ToO GUARD AGAINST
ELECTRICAL LERRAGE AND SHORTS. APPLICATIONS MEET THE CRATTER
FROJECT PARTS LIST "(QPPL) CURRENT DERATING REQUIREMENTS FOR 2
AMPERE RATING. ..THE SWITCH TS DESIGNED, TESTED AND INSPECTED TQ

(B} TEST S .

QUALTFICATION/ CERTTFLCATTON

QUALIPICATION TESTING COMPLETED AND APFROVED FOR ORBITER.
QUALTFPICATION TESTS INCILUDE: : '

CADSE CONTROL
TEST

J FUNCTIONAL '

- PERFORMANCE
VIHPATION (0.2 g</Hz)
THERMAL /VACUUM '
(1 X 10°% My OF MERCURY, 0-150 OF)

A SEAL TEST (1X10~° scc/sec X

MINIMUM SHAFT TORQUE
. (5 PLUS/MINUS 2 IN-LB} X
ENQURANCE (25,000 cYCLEs) X 4
CONTACT RESISTANCE ' X | x| x| % | x
SHORT CIRCUIT TESTS
QVERLOAD (50 CYCLES AT 150% aF RATED)

|_ENSULATTON RESISTANCE (IR AT 500 VD) X X%
e A

b
X
X

o
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APPENDIX A ITEM 2 CONT'D
ACCEPTANCE AND SCREENINC

ALY, SWITCHES ARE SURATECTED TO ACCEPTANCE AND SCREENTHG TESTS O A
100% BASISE AND INCLUDE THE FOLLOWING:

e e LN ye—
CAOSE CONTROL
TEST
A b c d .
—

EXAMIYATIONS OF PRODUCT
VIBRATION (D.04 gi_fHZ} x X
CONTACT YOLTAGE DROP X X %
CONTACT RESISTANCE X X X X X
SEAL TE=ST [1x10‘5 S5CC/5EC) X
CIELECTRIC STRENGTH (S00VERMS) b 4
MANUFACTURING TESTS INCIUDE HEADER

{(TERMINAL} PULL TESTS AND

250 CYCLE RUN-1IN X i X

ACCEPTANCE TEST AT THE NEXT ASSEMBLY:

CADOSE CONTROL

TEET .
a -] c d [
— -— d
FUNCTIONAL X X
CONTINULITY X X
INSULATICN HESTETANCE X X

({C) INSPECTION

RECEIVING INSPECTION

UFQH RECEIPRT, INSFECTION PERFDEMSs VISUAL AND DIMENSICONAL
EXAMINATION OF ALL INCCMING PARTS AND VERIFIES THE MATERIALS

OsSED. REECORDS ARE MAINTAINED CERTIFYING THE MATERIAL AND ITS
- PHYSTCAL PROPERTIES.

Page 2 of 4
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APPENDIX A ITEM 2 CONT'D
CONTAMINATION CONTROL (FAILORE CAUSE b]

SEALING OQF SWITCH IS VERIFIED BY INSPECTION, QUALITY CONTROL
vQC) VERIFIES ADHERENCE TO FROPER CLEANLINESS PROCEDURES /SHOP
PRACTICES INCLUDING THOSE FOR THE LAMTNAR FLOW BENCH QPERATION.

ASSFMALY/INSTALLATION (FAILDURE CAUSE a, =)

INSPECTION VERIFIES CRITICAL DIMENSIONS OF SWITCH CASE AND
INTEENAL CONSTRUCTION UTILIZING CALIBRATED GAUGES. INSPECTICH
UNDER 10X MAGNIFICATION IS PERFOEMED PRIOR TQ CLOSEOUT,

CRITICAT, PROCESSES (FAILURE CAUSE a, b, e}

CRITICAT PRQCESEES ARE MONITORED AND VERTIFIED BY QC. INSPEQCTION .
VERIFIES TUNGSTEN "INERT GAS WELDING TO SWITCH INTERFACES.
SOLDERING TO INTERFACE CONNECTORS AND SWITCH DECKX VERIFIED UNDER
10X MAGNIFICATICM, FORMAL CERTIFICATION IS MATINTAINED FOR
SULOERING AND WELDING GPERATORS.

TESTING
ALL PARTS OF ACCEPTANCE TESTING ARE.OBSERVED AND VERIFIED BY Qc.
HANDLING/PACKAGING (FAILURE CASE c, d}

URBITER HARDWARE 1S5 SEGREGATED AND NOT CO=MINGLED WITH OTHER
HARDWARE. PARTE ARE PACKAGED, FROTECTED, AND VERIFIED BY
INSPECTION.

(D) FAILURE HISTORY
FAILURE HODE: BROKEN STop

CAR AD2239-110

DURING ORBITER QV-104 SUBSYSTEM CHECKOUT 1IN PALMDALE, THE
TECHNICIAN OBSERVED THAT THE AC RUS SELECT ROTARY SWITCH HAD NO
DETENT POSITIONS, FAILURE WAS CAUSED BY A BROKEN WELD BETWEEN THE
DETENT GEAR AND SHAFT. THTS CORDITION WAS CAUSED BY INSUFFICIENT
WELD PENETRATION. THIS WAS CONSIDERED TO BE AN ISOLATED ESCAFPE as
THIS CONDITION SHOULD HAVE BEEN DETECTED IN VISUAY, INSPECTION.
THE RSSEMBLY ROUTE SHEET WAS REVISED TO INCORPORATE AN INSPECTION
SIGN OFF BLOCE TO ASSURE THAT THE SHAFT ASSEMBLY IS INSPECTED FER
TO REQUIREMENTS OF DRAWING 530015,

THEEE ARE KO UNRESOLVED GENERIC ISSUES.

Page 3 af |



11/13/87

APPENDIX A ITEM 2 CONT'D

PREPARED BY: APPROVED BY: APPROVED BY (NASA):

DESIGN #, TURHER
RELIABILITY M., HOVE

QUALITY J. COURSEN

Page 4 of 4



